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SUMMARY OF PRESENTATION 
This  t a l k  w i l l  summarize t h e  combustion r e s e a r c h  program sponsored by 
NASA Lewis Cont rac t  No. NAS3-22762, "Small Gas Turbine  Combustor Primary 
Zone Study." Recent p u b l i c a t i o n  on t h i s  e f f o r t  was t h e  June  22, 1982 
AIAA Paper  82-1159 au thored  by R. S u l l i v a n ,  A. 'Novick,  G. Miles of  
D e t r o i t  Diesel A l l i s o n ,  and by D. B r i e h l  of NASA Lewis Research Cente r ,  
who i s  t h e  P r o j e c t  Manager. 
The p r e s e n t a t i o n  w i l l  d e s c r i b e  t h e  b a s i c  e lements  of a  des ign  methodology 
program t o  o b t a i n  t h e  maximum performance p o t e n t i a l  of small reverse -  
f low a n n u l a r  combustors. Three p r e f e r r e d  combustion d e s i g n  approaches 
f o r  i n t e r n a l  f lame s t a b i l i z a t i o n  p a t t e r n s  were s e l e c t e d  f o r  s tudy .  
Design f e a t u r e s  were i n c o r p o r a t e d  i n  t h e  combustors t.0 a d d r e s s  t h e  
performance l i m i t i n g  problem a r e a s  a s s o c i a t e d  w i t h  small a n n u l a r  
combustors. Performance was p r e d i c t e d  u s i n g  a 3-D aerodynamic/chemical  
k i n e t i c  e l l i p t i c  f low a n a l y s i s ,  i n i t i a l l y  developed by G a r r e t t  Corporat ion 
f o r  t h e  USARTL. The a n a l y t i c a l  performance p r e d i c t i o n s  a r e  compared 
w i t h  a c t u a l  test r e s u l t s ,  measured a t  t h e  e x i t  p l a n e  of t h e  primary 
zone. The f i n d i n g s  i l l u s t r a t e  t h a t  t h e  a n a l y t i c a l  f l o w f i e l d  p r e d i c t i v e  
models p rov ide  a v e r y  u s e f u l  d e s i g n  t o o l  f o r  unders tand ing  t h e  combustion 
performance of a  s m a l l  reverse-f low a n n u l a r  combustor. 
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